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Abstract
Introduction: Rapid weight loss and subsequent rapid weight regain (RWR) are common practices in
professional mixed martial arts (MMA), driven by weight-category regulations and competitive strategy.
Although RWR is often assumed to confer a performance advantage, limited research has examined whether
the magnitude of weight regained influences how bouts are won among successful fighters.

Methods: This observational study analyzed publicly available regulatory records from Ultimate Fighting
Championship and Bellator MMA events sanctioned by the California State Athletic Commission between
2018 and 2024. Only winning fighters were included. Official weigh-in and fight-night body mass were
recorded using commission-calibrated scales. RWR was calculated as the percentage change from official
weigh-in to fight-night weight. Independent samples t-tests were used to compare RWR by organization and
sex division, and one-way analysis of variance was used to examine differences by method of victory.
Statistical significance was set at p≤0.05.

Results: A total of 154 winning professional MMA fighters were included. Mean RWR was 10.17±3.66%. RWR
did not differ significantly between organizations (p=0.147) or between sex divisions (p=0.354). Method of
victory was not impacted by RWR, with no significant differences observed between knockout or technical
knockout, submission, or decision outcomes (p=0.383).

Conclusion: RWR is prevalent among winning professional MMA fighters; however, the magnitude of post-
weigh-in weight regain does not appear to influence the method of victory. These findings suggest that
while weight regain is a common component of fight preparation, it may not be a determining factor in how
competitive success is achieved.
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Introduction
Mixed martial arts (MMA) is a full-contact combat sport that combines a wide range of fighting techniques,
including boxing, Brazilian jiu-jitsu, wrestling, Muay Thai, and judo [1,2]. Since its early, largely unregulated
origins, MMA has evolved into a globally recognized sport governed by athletic commissions, with
standardized rules, weight divisions, and safety regulations that have contributed to its mainstream
acceptance [1]. The Ultimate Fighting Championship (UFC), founded in 1993, has played a central role in
this evolution and is now the dominant professional MMA organization worldwide, valued at over $11
billion [3,4]. In addition to the UFC, other prominent organizations such as Bellator MMA and ONE
Championship have contributed to the sport’s global expansion [5].

Modern MMA competitions follow the Unified Rules of MMA, which were first adopted in 2000 and outline
prohibited techniques, bout structure, and judging criteria [6]. Non-title bouts typically consist of three five-
minute rounds, while championship bouts and main events consist of five rounds. Victories are achieved
through knockout (KO) or technical knockout (TKO), submission, or judges’ decision. To promote
competitive equity, fighters compete within designated weight categories, and official weigh-ins are
conducted approximately one day prior to competition. Failure to make the contracted weight may result in
fines, bout cancellation, or catchweight agreements. As a result, weight management has become an integral
component of fight preparation.

Despite increased regulation, the widespread practice of rapid weight loss (RWL) remains one of the most
controversial aspects of MMA. Fighters routinely engage in aggressive weight-cutting strategies to qualify
for a specific weight category, often involving dehydration, caloric restriction, sauna use, water loading, and
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electrolyte manipulation [7-9]. Accordingly, RWL practices are reported in approximately 60% of athletes in
judo, jiu-jitsu, karate, and taekwondo and in over 90% of MMA athletes, with evidence indicating that at
official weigh-ins, 57% of MMA competitors are dehydrated and 43% are severely dehydrated [7,10-12].
These practices can result in acute reductions of 10%-15% of body mass within a short time frame [11]. Prior
investigations in UFC athletes have reported an average body mass loss of approximately 6%-8% in the 72
hours preceding weigh-ins, with notable variability across weight categories and sex divisions [12,13].

RWL is part of MMA and has been associated with numerous physiological and health-related consequences,
including severe dehydration, electrolyte imbalance, reduced plasma volume, cardiovascular strain, renal
stress, hormonal disruption, and impaired cognitive and physical performance [14-16]. In extreme cases,
improper weight-cutting practices have resulted in collapse or death, drawing increased scrutiny from
medical professionals and regulatory bodies [17]. Despite these risks, RWL persists within MMA culture,
largely due to the perception that failing to cut weight places athletes at a competitive disadvantage [10].

Following official weigh-ins, fighters typically engage in rapid weight regain (RWR) during the limited
recovery window prior to competition. After exercise-induced sweat loss and RWL, rehydration and
nutritional refeeding strategies aim to restore body mass, plasma volume, glycogen stores, and overall
physiological function [18,19]. Previous research has demonstrated that MMA fighters often regain more
than 10% of their body mass within 24 hours of weigh-ins [10,11]. In UFC athletes, the mean post-weigh-in
weight regain of approximately 9% to 10% has been reported, which theoretically supports the premise that
restoring body mass after acute weight reduction may provide a size-related and potentially competitive
advantage over opponents in certain combat sport contexts [12]. However, despite the prevalence of RWR,
concerns remain regarding incomplete fluid replacement and its effects, including impaired physiological
recovery, persistent dehydration, and residual performance impairments at the time of competition [15,20].

While RWR is commonly believed to confer a competitive advantage, the relationship between RWR and
competitive success remains unclear. Prior investigations in both UFC and Bellator MMA athletes have
reported no significant association between the magnitude of post-weigh-in weight regain and fight
outcomes [10,21,22]. Importantly, limited research has examined whether RWR influences the method by
which victories are achieved among winning fighters. Understanding whether RWR differentially impacts
KO, submission, or decision outcomes may provide important insight into the practical relevance of weight-
cutting practices beyond general win-loss outcomes.

A portion of this work was previously presented as a meeting abstract at the 22nd Annual ISSN Conference
on June 24, 2025; however, a larger dataset was used for the present analysis. Therefore, the purpose of this
study was to examine RWR among winning professional MMA fighters competing in UFC and Bellator MMA
events sanctioned by the California State Athletic Commission (CSAC), and to determine whether the
magnitude of weight regain differed by organization, sex division, or method of victory. Based on prior
literature, it was hypothesized that RWR would not significantly impact the method of victory among
winning fighters.

Materials And Methods
This study was an observational analysis of publicly available regulatory records. Professional MMA fighters
who competed in sanctioned UFC and Bellator MMA events in California, USA, between 2018 and 2024 were
included. Data were obtained from publicly released official records provided by the CSAC. A total of 13
CSAC-sanctioned events, held across multiple cities in California, were included. All events were overseen by
the same athletic commission and followed identical regulatory and weigh-in procedures. Only winning
fighters from these events were included in the present analysis, resulting in a final sample of 154
professional athletes. This approach was used to focus on weight cutting and regain practices in the context
of successful competitive outcomes, building on preliminary findings previously presented. Fighters who
lost their bouts were not included in this dataset.

All body mass measurements were conducted using CSAC-calibrated scales and were supervised by CSAC
officials. The official weigh-in occurred between 9:00 am and 11:00 am, approximately 36 hours prior to the
competition, in accordance with standard CSAC regulations. Fight-night body mass was measured upon the
athlete's arrival at the competition venue on the day of the event. These weigh-in procedures were
mandatory for all fighters as part of CSAC event requirements. RWR was calculated as the percentage change
in body mass from the official weigh-in to fight-night weight. This measure reflects acute post-weigh-in
mass regain following RWL strategies commonly used to meet official weight limits.

All data analyzed in this study were publicly available, deidentified, and derived from official regulatory
records. Fighter participation in weigh-in procedures was mandatory under CSAC event rules. The study
protocol (IRB #2024-355) was reviewed by the Institutional Review Board (IRB) and determined to be outside
the purview of IRB oversight, as it did not involve human subjects. Therefore, IRB approval and informed
consent were not required.

Descriptive statistics are reported as mean±standard deviation. Independent samples t-tests were used to
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examine differences in RWR between organizations (UFC vs. Bellator MMA) and between sex divisions
(women’s divisions vs. men’s divisions). Differences in RWR by method of victory (KO/TKO, submission, and
decision) were examined using a one-way analysis of variance. Statistical significance was set a priori at
p≤0.05. All analyses were performed using standard statistical software (SPSS 27, Armonk, NY).

Results
A total of 154 winning professional MMA fighters were included in the analysis. Descriptive characteristics
of the sample are presented in Table 1. Mean RWR between the official weigh-in and fight night was
10.17±3.66%. RWR did not differ significantly between organizations. Fighters competing in the UFC
demonstrated a mean percent weight change of 10.64±3.28%, whereas Bellator MMA fighters demonstrated
a mean percent weight change of 9.80±3.91%. An independent samples t-test indicated that this difference
was not statistically significant (p=0.15; Table 2).

Variables All (n=154) UFC (n=67)
Bellator MMA
(n=87)

Men’s divisions
(n=129)

Women’s divisions
(n=25)

Age (years) 29.88±4.47 29.72±3.82 30.00±4.93 29.62±4.35 31.20±4.94

Height (cm) 175.58±8.37 175.52±9.85 175.63±7.09 177.38±7.38 166.32±7.02

Official weigh-in mass
(kg)

151.62±23.36 149.50±25.24 153.25±21.82 156.58±21.84 126.01±10.95

Fight-night mass (kg) 166.82±24.76 165.41±27.66 167.91±22.38 172.39±22.75 138.12±11.13

RWR (%) 10.17±3.66 10.64±3.28 9.80±3.91 10.29±3.67 9.54±3.62

TABLE 1: Descriptive characteristics of winning fighters overall and by subgroup
Descriptive values are presented as mean±standard deviation (M±SD).

UFC: Ultimate Fighting Championship; MMA: mixed martial arts; RWR: rapid weight regain

Organization n % RWR (%) mean ± SD P-value

UFC 67 43.51% 10.64±3.28  

Bellator MMA 87 56.49% 9.80±3.91 0.147

TABLE 2: RWR (%) by organization among winners
Independent samples t-test. Statistical significance was set at p≤0.05.

UFC: Ultimate Fighting Championship; MMA: mixed martial arts; RWR: rapid weight regain

No significant differences in RWR were observed between sex divisions. Fighters in women’s divisions
demonstrated a mean percent weight change of 9.54±3.62%, while fighters in men’s divisions demonstrated
a mean percent weight change of 10.29±3.67%. This difference was not statistically significant based on an
independent samples t-test (p=0.354; Table 3). Method of victory was not impacted by RWR among winning
fighters (Table 4). Fighters who won by KO/TKO demonstrated a mean percent weight change of
10.55±4.50%, compared with 9.30±3.54% for submission victories and 10.18±3.05% for decision victories. A
one-way analysis of variance indicated no significant effect of RWR on method of victory (p=0.383).
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Division n % RWR (%) mean±SD P-value

Women’s divisions 25 16.23% 9.54±3.62  

Men’s divisions 129 83.77% 10.29±3.67 0.354

TABLE 3: RWR (%) by sex division among winners
Independent samples t-test. Statistical significance was set at p≤0.05.

RWR: rapid weight regain

Method of victory n % RWR (%) mean±SD P-value

KO/TKO 51 33.12 10.55±4.50  

Submission 24 15.58 9.30±3.54  

Decision 79 51.30 10.18±3.05 0.383

TABLE 4: RWR (%) by method of victory among winners
One-way ANOVA. Statistical significance was set at p≤0.05.

RWR: rapid weight regain; ANOVA: analysis of variance; KO: knockout; TKO: technical knockout

Discussion
The primary finding of the present study was that RWR did not impact the method of victory among winning
professional MMA fighters. Additionally, no significant differences in RWR were observed between
organizations or between sex divisions. These findings suggest that while RWR is highly prevalent among
successful MMA competitors, the magnitude of weight regained following official weigh-ins does not appear
to influence how victories are achieved.

The observed mean RWR of approximately 10% aligns closely with previous investigations in professional
MMA athletes. Prior studies in UFC competitors have reported post-weigh-in weight regain ranging from
9%-10%, with similar patterns observed across multiple weight categories [12]. Matthews and Nicholas [10]
likewise reported substantial post-weigh-in mass increases in MMA athletes, reinforcing the notion that
RWR is a normative practice rather than an exception. The consistency of these findings across
organizations and regulatory contexts underscores the entrenched nature of weight-cutting and refeeding
strategies within MMA culture.

Despite the widespread belief that greater post-weigh-in weight regain may confer a competitive advantage,
the present findings add to a growing body of evidence suggesting that this advantage may be overstated.
Previous work in Bellator MMA athletes demonstrated that fighters who regained ≥10% of their body mass
were not more likely to win compared to those who regained less weight [21]. Similarly, Schwarz et al. [22]
reported no relationship between RWR and competitive success in UFC fighters. The present study extends
these findings by demonstrating that, among fighters who do win, the magnitude of RWR does not influence
whether victories are achieved via KO, submission, or decision.

The lack of differences in RWR between methods of victory suggests that factors other than acute body mass
changes may play a more prominent role in determining how fights are decided. Technical skill, tactical
decision-making, cardiovascular conditioning, neuromuscular coordination, and psychological preparedness
likely exert a greater influence on competitive outcomes than post-weigh-in body mass alone. Furthermore,
although aggressive rehydration and nutritional strategies can restore body mass, prior research indicates
that full physiological recovery from RWL may not occur within the available time frame [15,20]. As a result,
any theoretical advantages associated with increased body mass may be offset by residual physiological
strain.

No significant differences in RWR were observed between organizations or sex divisions, which is consistent
with previous research indicating similar weight-cutting and refeeding practices across competitive contexts
[13,23]. Although regulatory differences exist between organizations, particularly with respect to hydration
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testing protocols implemented by ONE Championship, such measures are not currently employed by the UFC
or Bellator MMA [16]. Consequently, fighters competing under CSAC-sanctioned events appear to engage in
comparable post-weigh-in weight regain behaviors regardless of organization or sex division.

Several limitations should be acknowledged. First, this study relied on publicly available regulatory records,
which did not include direct measures of hydration status, body composition, or physiological recovery.
Second, although all events were sanctioned by the same athletic commission, weigh-ins occurred across
multiple cities and venues, which may introduce minor variability despite standardized procedures. Finally,
the observational design precludes causal inference regarding the relationship between RWR and
competitive outcomes.

Conclusions
RWR is a pervasive practice among winning professional MMA fighters; however, the magnitude of weight
regained does not appear to influence the method of victory, nor does it differ meaningfully by organization
or sex division. These findings contribute to the growing body of literature questioning the competitive
value of extreme post-weigh-in weight regain and highlight the need for continued evaluation of weight
management practices in MMA from both performance and athlete safety perspectives.
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